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temperature of 2oo°-3oo° C. directly up an absorption tower fed with sodium
carbonate solution. Under these conditions only nitrite is produced according
to the equation :—
NaoCO,  4-  NO   +   NOa =  2NaNOa +   CO,.
In the experimental factory at Christiansand all the nitrite produced is made by
this process.
 (4)	Sodium Nitrite Nitrate.—A yellow crystalline material produced by th<*
first alkali tower.    It contains  50 per cent.   NaNCX,, 43  per cent.  NaNO:j,  and
7 per cent. H0O, together with a little unchanged sodium carbonate.    The substance
is used instead of Chile saltpetre for the manufacture of sulphuric acid by the
chamber process.
 (5)	Ammonium Nitrate, NH4NO3.—Produced by neutralising the 40  per
cent. HNO3 directly with ammonia liquor of 0.880 sp. gr.   The liquid is evaporated
to 1.35 sp. gr., is allowed to crystallise, centrifuged, dried in hot air, when they
contain 99.9 per cent. NH4N03.
f j) Manufacture of Nitric Acid from Synthetic Ammonia
(The Ostwald Process.)
Recently ammonia, NH3, has been manufactured extremely cheap by several
methods, e.g., directly from its elements, also by passing steam over nitrolime. It
has, consequently, greatly fallen in price, and has thus become available as the
starting-point for the manufacture of nitric acid.
Kiihlmann in 1830 oxidised ammonia., using platinum as a catalyst, but ammonia was in those
days too expensive for practically producing nitric acid by this process. About 1900 Prof.
Wilhelm Ostwald, together with bis assistant, Dr Brauer (see Chc/ti. Zeititn^.^ 1903, 457, also
English Patent, 69$, 1902; 8,300, 1902; 7,909, 1908; American Patent, 858,904, 1907; Ostwald,
Berg. it. Hiittaun. Ritndschait, 1906, 3, 71; Schmidt u. Mocker, />Vr., 1906, p, 1366), re-investigated
the process, and an experimental plant was erected in which some 150 tons of dilute nitric acid
were produced per month. Even at that time, however, ammonia seems to have been too expensive
for the process to compete with the sodium nitrate process of manufacture.
Recently, however, ammonia has been produced at one-fourth its former price (by the synthetic
process), and so the difficulty as regards the first cost of ammonia appears to have vanished-
Also the process in its original form was imperfect. The technical details were gradually
improved, and in 1909 a factory was built at Gerte, Westphalia. Numerous other factories are
now being erected. Works exist in Belgium, near Pagenham on the Thames, Trafford Park,
Manchester, in Scotland and Ireland. Rudolph Messel (Joiirn. Soc. Chem. Ltd., 1912, 31, 854)
has pointed out that the production of nitric acid from the air (see above) is at present confined to
countries producing water power, and that the resulting nitric a*cid is very difficult to transport; on
the other hand, ammonia is producible almost everywhere (since not much energy is required in
its production), and can, with an Ostwald plant, be readily oxidised on the spot to nitric acid.
Consequently this new process, especially since the production of synthetic ammonia, may ultimately
prove the most important technical method for producing nitric acid.
For further details see Donath and Indra, "Die Oxyclation des Ammoniaks zu Salpetersaure
und Salpetriger Saure " (Stuttgart, 1913); see also under Ammonium Nitrate, p. 13.
Under the influence of a catalyst, ammonia, NH3, can be oxidised by air to
form water and nitric acid or oxides of nitrogen ; thus :—
(1)	NH.j -t- 2CX =  HNO:! +  HoO.
However, unless certain conditions are maintained, the oxidation may be incomplete
and only nitrogen gas be produced, thus :—
(2)	4NI-L, +  300 =  2N.3 -i-  61L/3.
This formation of nitrogen was one of the chief difficulties to be overcome.
Now, in order to obtain a technically useful result, the operation must be so
conducted that the first reaction (i) is practically complete, whilst (2) must be as
small as possible. This result is attained by using, for example, smooth or solid
nla^num, which causes the first action, viz., the production of nitric acid, to take
place'aljmost quantitatively, the production of free nitrogen being unnoticeably
small. However, the action is slow with the use of smooth platinum alone. On
the other hand, finely divided platinum, or platinum black, accelerates both re-

